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• Dravet Syndrome is a severe form of epilepsy
characterized by intractable seizures beginning in
early childhood, increased seizure susceptibility at
elevated body temperature, and a variety of other
cognitive, behavioral, and locomotive symptoms [1].
• One implicated mutation in Dravet Syndrome is
located on the GABRG2 gene, and the
corresponding mouse model (Gabrg2+/Q390X) was
found to recapitulate many of the classic symptoms
seen in clinical cases [2].
• By mapping the relationships between time and
body temperature, as well as the relationships
between body temperature and seizure severity,
this study was able to characterize new insights
about the symptomology stemming from the
y2(Q390X) mutation.

• EEG and EMG recordings were obtained from 16 Gabrg2+/Q390X knock-in mice.
• Core body temperature was also obtained using a rectal probe.
• A heat lamp was used to apply a constant amount of heat to elevate the core body
temperature of the mice to a maximum of 42.5°C.
• Once at this peak temperature, the heat lamp was switched off, and the mouse was
allowed to cool back down to resting body temperature.
• The EEG recordings were then analyzed and scored, noting the quantity and duration
of individual seizure events such as myoclonic jerks, absence seizures, spike-andwave discharges, and generalized tonic-clonic seizures.
• 36 mice underwent a variety of well-established behavioral tests to characterize the
behavioral symptoms associated with Dravet Syndrome.
• These behavioral tests included anxiety tests (Elevated Zero Maze and Open Field
Test) as well as cognition tests (Contextual Fear Test).

HYPOTHESES
Primary: Seizure activity will increase significantly above a
specific temperature threshold
Secondary: There will be temporal lag between body
temperature elevation and the onset of seizure
events

Figure 1: A) Mouse model with surgically implanted electrode that records voltage information in
real time. B) Infrared heat lamp where the mouse models will have their body temperature elevated

• Gabrg2+/Q390X mice experienced a
significantly greater number of total
seizures than their wild-type
counterparts during both the heating
period and recovery period.
Additionally, Gabrg2+/Q390X mice
experienced more total seizures
during the recovery period than the
heating period (Fig 2).
• Wildtype mice continued to
experience very few seizures even
with body temperatures above 39°C.
Alternatively, Gabrg2+/Q390X mice
experienced a drastic increase in
seizure activity once body
temperature reached 42°C (Fig 3).
Figure 2: Total number of seizures for the wt and
mutant mice during the heat on and recovery phases

Figure 3: Total number of seizures as a function of body temperature for the wt and
mutant mice

• Gabrg2+/Q390X mice spent
significantly less time in the
open region, compared to
their wild-type counterparts,
consistent with anxiety
phenotype (Fig 4).

Figure 4: Ratio of time spent in the
center vs periphery for the wt & het mice

• The present study demonstrates that the Q390X nonsense mutation alone is sufficient to induce greater thermal susceptibility to seizure activity,
impairment of thermoregulation, and anxiety-like behaviors.
• Notably, elevation of body temperature in this mouse model beyond a particular temperature threshold produced a sharp increase in seizure activity encompassing myoclonic jerks, absence seizures, and generalized tonic-clonic seizures.
• Additionally, a temporal lag was observed between the breach of this temperature threshold and the onset of aggressive seizure activity.
• It is essential to further elucidate the many branches of pathology that accompany Dravet Syndrome in order to develop effective, personalized treatment
options.
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